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Abstract 
Background and Objectives: The aims of this study were to investigate the Prevalence, 
antibiotic resistance, presence of class 1 and 2 integrons, ESBL genes, phylogenetic group and 
epidemiological relationships by MLVA (multilocus variable tandem repeat analysis) typing of 
Escherichia coli pathotypes isolated from patients with diarrhea and farm animals in south-east 
region of Iran.  
Methods: A total of 671 diarrheagenic E. coli (DEC) were collected from stool samples of 395 
patients with diarrhea and 276 farm cattles and goats. Presence of EPEC, ETEC and EHEC were 
identified using multiplex-PCR employing primers targeted the shiga toxin (stx), intimin (eae), 
bundle forming pili (bfp), and enterotoxins (lt and st) genes.  
Results: The highest proportion of the patients (64%) were children under age 1–15 year 
(p≤0.05). Among the isolates, atypical EPEC was detected in 26 patients and 14 animal stool 
samples, while typical EPEC was found in 2 cattles. ETEC isolates were detected in stools of 13 
patients and 4 EHEC was identified in 3 goats and one cattle.  Prevalence of STEC in human 
diarrheic isolates was 1.3% (5 isolates), in claves was 26.3% (41 isolates) and in goats was 
27.5% (33 isolates). stx1 gene was the most prevalent variant and detected in 75 isolates. The 
ehxA identified in 36 (45.6%) isolates, followed by iha 5 (6.3%), eaeA 4 (5.1%), hlyA 2 (2.5%) 
and saa 2 (2.5%). Most of the isolates belonged to phylogroup B1. Only two O26 and one O91 
isolates were detected in our study.  The isolates were checked for susceptibility to 14 
antibiotics. 50% (n= 13) of EPEC and 61.5% (n= 8) of ETEC showed multi-drug resistance 
(MDR) profiles and one EPEC was found to be extensive drug resistant (XDR). In contrast, 
EHEC isolates were susceptible to the majority of antimicrobial agents. The MDR isolates were 
positive for blaTEM and blaCTX-M ESBL genes and carried class 1 integrons. Further study on 
the biofilm formation indicated that, 3 out of 4 EHEC isolates showed strong biofilm, while 
other pathotypes had either moderate, weak or no biofilm activity. Majority of EPEC isolates 
were belonged to phylogenetic group B1, all except one ETEC were classified as phylogenetic 
group A and two EHEC were belonged to phylogroup D, respectively.  
Conclusion:  In conclusion, MLVA data showed high clonal diversity. Presence of EHEC in 
animal origins pose public health concern in this region.  
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  ﭼﻜﻴﺪه
ﺑﺮﺳﻲ ، LBSE ﻫﺎي ، ژن2و  1ﻫﺎي ﻛﻼس  ﻫﺪف از اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺮرﺳﻲ ﺷﻴﻮع، ﻣﻘﺎوﻣﺖ آﻧﺘﻲ ﺑﻴﻮﺗﻴﻜﻲ، وﺟﻮد ژن ﻫﺪف:
ﺟﺪا ﺷﺪه از ﺑﻴﻤﺎران  اﺷﺮﺷﻴﺎﻛﻠﻲ ﻫﺎي ﭘﺎﺗﻮﺗﻴﭗدر   AVLMﺗﻜﻨﻴﻚ اﺳﺘﻔﺎده ازﺑﺎ ﺑﺮرﺳﻲ ارﺗﺒﺎط ﻛﻠﻮﻧﺎل ﻓﻴﻠﻮژﻧﺘﻴﻚ و ارﺗﺒﺎظ 
  ﺑﻮد. ﻣﺒﺘﻼ ﺑﻪ اﺳﻬﺎل و ﺣﻴﻮاﻧﺎت ﻣﺰرﻋﻪ در ﻣﻨﻄﻘﻪ ﺟﻨﻮب ﺷﺮﻗﻲ اﻳﺮان
 ﺟـﺪا ﺷـﺪه از  اﻳﺰوﻟﻪ 672ﻣﺒﺘﻼ ﺑﻪ اﺳﻬﺎل و ان ﺑﻴﻤﺎرﺟﺪا ﺷﺪه از  اﻳﺰوﻟﻪ 593 ﺷﺎﻣﻞ اﻳﺰوﻟﻪ 176در ﻣﺠﻤﻮع  روش ﻫﺎ:ﻣﻮاد و 
اﺷﺮﺷـﻴﺎ ﻛﻠـﻲ ،  (CEPE) اﺷﺮﺷـﻴﺎ ﻛﻠـﻲ اﻧﺘﺮوﭘﺎﺗﻮژﻧﻴـﻚ  ﭘﺎﺗﻮﺗﺎﻳﭗ ﻫﺎيﺷﻨﺎﺳﺎﻳﻲ و ﺗﺎﻳﻴﺪ  ﺟﻬﺖ .ﺟﻤﻊ آوري ﺷﺪ و ﮔﻮﺳﺎﻟﻪﺑﺰ 
روش  ﺑـﺎ اﺳـﺘﻔﺎده از  در ﻧﻤﻮﻧـﻪ ﻫـﺎي ﻣـﻮرد ﺑﺮرﺳـﻲ  )CEHE(اﺷﺮﺷﻴﺎ ﻛﻠﻲ اﻧﺘﺮوﻫﻤﻮراژﻳـﻚ  و  (CETE) اﻧﺘﺮوﺗﻮﻛﺴﻴﮋﻧﻴﻚ
 و )pfb( ﻲﺳـﻠﻮل ﺗﺸـﻜﻴﻞ دﻫﻨـﺪه ﭘﻴﻠ  ـ ،)eae( nimitnI اﻳﻨﺘﻤـﻴﻦ  ،)xtS( ﭘﺮاﻳﻤﺮﻫﺎي ﺗﻮﻛﺴﻴﻦ ﺷـﻴﮕﺎ   RCP-xelpitluM
  ﻗﺮار ﮔﺮﻓﺘﻨﺪ. ﺑﺮرﺳﻲ ﻣﻮردTS,TL و اﻧﺘﺮوﺗﻮﻛﺴﻴﻦ ﻫﺎي
اﺷﺮﺷﻴﺎ ﻛﻠﻲ  ، اﻳﺰوﻟﻪ ﻫﺎﺑﻮدﻧﺪ. در ﻣﻴﺎن  (≤p 0/50) ﺳﺎل 51-51 زﻳﺮ ﻛﻮدﻛﺎن( ٪46ﺑﻴﺸﺘﺮﻳﻦ درﺻﺪ ﺑﻴﻤﺎران ) ﻳﺎﻓﺘﻪ ﻫﺎ:
 اﺷﺮﺷﻴﺎ ﻛﻠﻲ اﻧﺘﺮوﭘﺎﺗﻮژﻧﻴﻚ از ﻣﺪﻓﻮع ﺣﻴﻮاﻧﺎت ﺷﻨﺎﺳﺎﻳﻲ ﺷﺪ، در ﺣﺎﻟﻲ ﻛﻪ اﻳﺰوﻟﻪ 21ﺑﻴﻤﺎر و  62آﺗﻴﭙﻴﻚ در  اﻧﺘﺮوﭘﺎﺗﻮژﻧﻴﻚ
ﺑﺰ و ﻳﻚ ﮔﺎو  3از  CEHE   اﻳﺰوﻟﻪ 4ﺑﻴﻤﺎر ﺷﻨﺎﺳﺎﻳﻲ ﺷﺪ و  31ﻣﺪﻓﻮع  ازCETE ﺷﺪ. اﻳﺰوﻟﻪ ﻫﺎياﻳﺰوﻟﻪ ﻣﺸﺎﻫﺪه  2ﻴﻚ در ﺗﻴﭙ
اﻳﺰوﻟﻪ  31آﻧﺘﻲ ﺑﻴﻮﺗﻴﻚ ﻣﻮرد ﺑﺮرﺳﻲ ﻗﺮار ﮔﺮﻓﺘﻨﺪ.  41ﺑﻪ  آﻧﺘﻲ ﺑﻴﻮﺗﻴﻜﻲ ﺣﺴﺎﺳﻴﺖﺑﻪ ﻣﻨﻈﻮر ﺑﺮرﺳﻲ  اﻳﺰوﻟﻪ ﻫﺎﺷﺪ. ﺟﺪا 
اﻳﺰوﻟﻪ ﺑﻪ ﺑﻪ ﻋﻨﻮان  CEPE اﻳﺰوﻟﻪرا ﻧﺸﺎن دادﻧﺪ و ﻳﻚ  )RDM( ﭼﻨﺪ داروﻳﻲ ﻣﻘﺎوﻣﺖ CETE اﻳﺰوﻟﻪ 8و  (%05)CEPE
 اﻳﺰوﻟﻪﺑﻮدﻧﺪ.  ﺣﺴﺎس ﺑﻪ اﻛﺜﺮ ﻋﻮاﻣﻞ ﺿﺪ ﻣﻴﻜﺮوﺑﻲ CEHE اﻳﺰوﻟﻪ ﻫﺎيﻳﺎﻓﺖ ﺷﺪ. در ﻣﻘﺎﺑﻞ،   )RDX( ﺷﺪت ﻣﻘﺎوم ﺑﻪ دارو
ﻣﺜﺒﺖ ﺑﻮدﻧﺪ. ﻣﻄﺎﻟﻌﺎت ﺑﻴﺸﺘﺮ در ﻣﻮرد ﺗﺸﻜﻴﻞ ﺑﻴﻮﻓﻴﻠﻢ  (M-XTCalb و METalb) LBSE ﻫﺎي ژن از ﻧﻈﺮ وﺟﻮد  RDM ﻫﺎي
داراي ﺑﻴﻮﻓﻴﻠﻢ ﻗﻮي ﺑﻮدﻧﺪ، در ﺣﺎﻟﻲ ﻛﻪ ﭘﺎﺗﻮﺗﻴﭗ ﻫﺎي دﻳﮕﺮ داراي ﻓﻌﺎﻟﻴﺖ ﻣﺘﻮﺳﻂ،  CEHE اﻳﺰوﻟﻪ 4از ﻣﻮرد  3 ﻧﺸﺎن داد ﻛﻪ 
اﻏﻠﺐ  CETE ﭘﺎﺗﻮﺗﻴﭗﺑﻮدﻧﺪ،  1B ﻣﺘﻌﻠﻖ ﺑﻪ ﮔﺮوه ﻓﻴﻠﻮژﻧﺘﻴﻜﻲ CEPE ﻫﺎياﻳﺰوﻟﻪ ﺿﻌﻴﻒ ﻳﺎ ﺑﺪون ﺑﻴﻮﻓﻴﻠﻢ ﺑﻮدﻧﺪ. ﺑﻴﺸﺘﺮﻳﻦ 
 D  ﻣﺘﻌﻠﻖ ﺑﻪ ﻓﻴﻠﻮ ﮔﺮوپ   دو اﻳﺰوﻟﻪ CEHE  ﺑﻮدﻧﺪ در ﺣﺎﻟﻲ ﻛﻪ در اﻳﺰوﻟﻪ ﻫﺎي   A  ﻣﺘﻌﻠﻖ ﺑﻪ ﮔﺮوه  ﻓﻴﻠﻮژﻧﻲ
  .اﻟﮕﻮي ﻣﺘﻤﺎﻳﺰ را ﻧﺸﺎن داد 22   AVLMآﻧﺎﻟﻴﺰﺑﻮدﻧﺪ.
ﻣﻨﺠﺮ ﺑﻪ اﻳﻦ ﻣﻨﻄﻘﻪ در ﺣﻴﻮاﻧﺎت  CEHE وﺟﻮد .ﻫﺎ ﻧﺸﺎن دادﺗﻨﻮع ﺑﺎﻻ را در ﻛﻠﻮن  AVLM آﻧﺎﻟﻴﺰ ﻧﺘﺎﻳﺞ ﻧﺘﻴﺠﻪ ﮔﻴﺮي:
  .ﻧﮕﺮاﻧﻲ ﺑﻬﺪاﺷﺖ ﻋﻤﻮﻣﻲ ﻣﻲ ﺷﻮد
  AVLM، LBSE، اﻳﻨﺘﮕﺮوناﺷﺮﺷﻴﺎﻛﻠﻲ، اﺳﻬﺎل، ﻣﻘﺎوﻣﺖ آﻧﺘﻲ ﺑﻴﻮﺗﻴﻜﻲ،  ﻛﻠﻤﺎت ﻛﻠﻴﺪي:
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